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ABSTRACT

The acute oral toxicity of guanidine nitrate was
determined in male and female ICR mice by using the oral
gavage single-dose method. The median lethal dose was 1105
mg/kg for male mice and 1028 mg/kg for female mice. Clinical
signs included benavioral changesg, nunched posture, and
changes in reflex activity. Behavicral signs cbserved were
irritability, inactivity, disoriented condition,
hyperactivity, Jjumping, tremors, twitching, head tilt,
catalepsy, and ataxia. Reflex activity affected by guanidine
nitrate administration included depressed grasning and
righting reflexes and changes in the startle reflex. The
lethality and clinical signs were observed primarily during
the first 24 hours after dosing. These results place
guanidine nitrate in the slightly toxic category.

KEY WCRES: Acute Oral Toxicity, Guanidine Nitrate, Mouse,
Propellants, Nitroguanidine
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PREFACE

TYPE REPORT: Acute (Oral Toxicity GLP Study Report

TESTING FACILITY:
US Army Medical Research and Development Command
Letterman Army Institute cf Research
Presidio of San Francisco, CA 94129-6800

SPONSOR:
US Army Medical Research and Development Command
US Army Biomedical Research and Development Laboratory
Fort Detrick, MD 21701-5010
Froject Officer: Gunda Reddy, PhD

WORK UNIT/APC: 180, Environmental Healch Effects of Army
Materials/TLBO

CLP SIUDY NUMBER: 84002

STUDY DIRECTOR: MAJ Don W. Korte, Jr, PhD, MSC

PRINCIPAL INVESTIGATOR: LTC Larry D. Brown, MPVM, VC
Diplomate, American College of
Veterinary Preventive Medicine,
American Board of Toxicology

CO-PRINCIPAL INVESTIGATOR: Gerald F.S. Hiatt, PhD

PATHOLOGIST: LTC Lance 0. Lollini, VC, Diplomate,
American College of Veterinary Pathologists

DATA MANAGER: Carolyn M. Lewis, MS

REPCRT/DATA MANAGEMENT: A copy of the final report, study
protocol, retired S0Ps, raw data,
analytical, stability, and purity
data of the test compound, tissues,
and the test compound will be
retained in the LAIR Archives.

TEST SUBSTANCE: Guanidine Nitrate

INCLUGIVE STUDY DATES: 14 March - 17 april 1984
OBJECTIVE: The obiective of this study was to determine the
acute oral toxicity o! guanidine nitrate in male

and female Institute of Cancer Research (ICR) mice.
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DEPARTMENT OF THE ARMY

LETTERMAN ARMY INSTITUTE OF RESEARCH
PRESIDIO OF SAN FRANCISCO, CALIFORNIA 94129-6800

REPLY TO
ATTENTION OF

SGRD-ULZ-QA (73-1n) 24 June
MEMORANDUM FOR RECORD
SUBJECT: Report of GLP Compliance for GLP Study 84307z

1. I hereby certify that in relation to LAIR GLP Study
84802, the following inspections were made:

4 January 1984 - Protocol Review
27 March 1984 - Necropsy

2. The raw data for this study and the report entitlad
"Acute Oral Toxicity of Guanidine Nitrate in Mice, "

Lia

Toxicology Series 96, were audited on 22 April 1987 and i7

May 1988.

:(L)\Dbd»\ Y“ O(,U&Db(\

CARCLYN M. LEWIS, MS
C, Quality Assurance
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Z..ute Oral Toxicity of Guanidine Nitrate in Mice- -
Rrown ot !

INTRODUCTION
T Guanidine nitrate is an intermediate product 1in the
syntihnsis of nitroguanidine. Nitroguanidine is a primary
compourent of US Army triple-base propellants and is ncw being
procdured in a Government-owned contractor-operated ammunition
plant. The U3 Army Biomedical Research and Developument,
Labor «tory (USABRDL), as part of {ts micsion to™Mvaluate, the
environmental and hegalth hazards of military-unigue
propellantssgenerated by US Army muniticns-manufacturing
faciiities, cdonducted a review of the nitroguaanidine data
base and identified cignificant gaps in the toxicity data
(1r . S¥he 2ivisicn of Toxicology, LAIR, was tasked by USABRDL
to "ovi-Tomge genetic and mammalian toxicity profile for
rlitreouanidine, related intermediates/by-products cof its
manufzcture, and its environmental dearadation products.
I i R

e Q‘»%erq»;xe Qf S?—”d'[

The chiective of this study was to determine the acute
cral toxicity of guanidine nitrats 1n male and female
Institute of Cancer Rescarch (ICR) mice.

MATERIALS

Chemical name: Guanidine Nit:rate
Cnemical Abstract Service (CAS) kegistiy NoL:o 500-93-4

Molecular structure:

Molecnlar formula:  OHell oo

Other test suabstance intoermal ion 1o presentoed in

Appendix A,
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Yehicle

The suspension vehicle for guanidine ni
methylcellulose and 0.4% polyoxyethylere-~ (2

monooleate Tween®80 (MC~-TW80) in sterile waer icr Lo s

The methylcelliulcose (lorv 1. -0478, expiration datve

1986) was obtained Ifrom Signa Chemical Companry, S0 oo,

The Tween®80 {lot 713137, expiration date, Locembs

obtained from Fisher Scientific Company, Chemical

Manufacturing Division, Fair Lawn, NJ. The st~ori’ wa-<r 20

injection (lot 426-27, expiration date, March

obtained from Cutter Medicai Laboratory, Iro, Fmo:r ol

Animal Dara

Seventy-two maie and 75 femal2 ICR mice fron
Sprague-Dawley, Inc, Indianapolis, IN, were studi

1

were identified individually with ear taags ruamberesd 34000183

- 84C00269 (males) and 84C00270 -~ 84CC0341, 24C 0
84C00345 (females). Twa males and 2 females were
random for quality control necropsy evaluation at
Two animals were removed from the study during au
Eighteen of the animals were studied in an Appro
Dose (ALD) determination. Six animals were trans
another protocel. The animal weights on receiat

=d. Ly

PR

St;;.c":t,‘ 1ot

recelipt .

“rantine.
cnara Let

.

forraed oo

.
C
-~
(14 Mnr Bay

ranged from 23 to 31 g. Additional animal data appuei:r i

Appendix B.
Husbandry

Mice were caged individnally in stainless st
mesh cages in racks equipped with autcmatic flushi

'3':-1 R

W o T

Ny

dumptanks. The diet, fed ad libitum, consistea of Certifict

Purina Rodent Chow Diet 5002 (lots JAN19842¢C and

"EEG2341D;

Ralston Purina Compary, Checkerboard Square, St louis, MO);
water was provided by lixit valves on a central linc. The

animal room temperature was constantly monitcored

maintained in a range from 20.5° tc 23.3°%C with a reo.at
humidity range of 44% %o 72% with occasional spikes to

ind

due to room cleanina. The photoperiocd was 12 hours oi light

per day.

METHODS

Study mico were randemived into {ive oo g o0 D

malos apdd 1O o by oycte ] vt e ot e b g
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Brown et al-3

using a computer-based stratified weight-biased method. The
RBeckman TOXSYS® Animal Allocation Program was used in
conjunction with a Beckman ToxsYs® pata Collection Terminal.
After the initial dosing, additional mice were assigned to
female Groups 3 and 4 to define more completely the dose- e
response relationship. This left female Group 6 with seven )
animals. The animals were acclimated for 12 days before the hé
day of dosing. During this period they were observed daily
for signs of illness. 0,
by
Dosage Levels Al
<0
The results of the ALD determination suggested that the ?!
median lethal dose (MLD) was between 800 and 1200 mg/kg for
both male and female mice. Based on these data, test doses i
were selected (Table 1). )
o
()
TABLE 1 ¥

Group Dose Schedule

J
zg
\
Group Dose Xﬁ
(mg/kq) '
\
1 (vehicle) 0.2 ml MC-TW80 o
2 708 o
4 1121 !
5 1410 o
6 1780 ¥
3
.D

: *

nd Pr ion ﬁ;

Five dosing suspensions (102.5, 129.0, 162.5, 204.5, and N
258.0 mg/ml) were prepared by mixing an appropriate quantity R
of guanidine nitrate in 25 ml of MC-TW80 vehicle. The i
compound was ground to a fine powder with mortar and pestle =3
and then slowly added to warm (50-60°C) MC-TW80. These 3
mixtures were vortexed, stirred, and sonicated to ensure good =)
suspensions were achieved. Suspensions were evaluated for e
homogeneity and concentration (Appendix A). Samples for -
analysis were transferred to screwcapped tubes and stored 3
below 0°C before analysis. $\
iﬁ

o

-

]
I‘
w
\‘,
l*

"
he.

o

Y
",
e LTRSS P N .
ARSI N PN N >

) o -

- .
R A PG e Y e S e O

- e L A AL A AL L Ry v e mS A, e el a g e o - ATSCUOR I SRl
.a.. « ’ A “M {\'_5"- ..".-"-'-"’" '- "'"' .". ' ".'- " oo AN .’ "o




SRR p—
N T -

3

-
By

AR TN KN PFLIPE. T Wi gy, Syecon > A N LW B R R R T R Y T C R .
Dty T O et AT e, S S T AP oS PO M Y WA R N

Brown et al-4

Chemical Analysi . . Solut

Guanidine nitrate was stable in agqueous solution foi an
least ten days (Appendix A). The vehicle was prepared tnree
days before suspension preparation. Dosing began the davy
following the preparation of thie suspension and was complets3
within two days for all animals except the seven female rice
in Group 6. These seven arimals were dosed the following
week with a freshly prepared compound suspension. Since the
accuracy and homogeneity of guanidine nitrate suspensicns in
MC-TW80 had been demonstrated previously (see data for LF
Protocol 84001 in Appendix A), only the most concentrated
suspension (258 mg/ml) was analyzed for homogeneirty {or this
study. Accuracy and homogeneity data are presented in
Appendix A.

Test Procedures

This study was conducted in accordance witn EPA
guidelines (2) and LAIR SOP OP-STX-36 {(3). The volume of
dosing solution given each animal was based upon the des:red
dose level and the compound concentration in suspension. The
dose level was increased by varying the concentration of each
suspension, and animals received calculated volumes based
upon weight. Volumes ranged frem 0.21 to 0.27 ml in the male
and 0.17 to 0.24 ml in female mice. The vehicle contrcl
group was given 0.2 ml of the MC-TW80 vehicle. Dosing was
performed by oral gavage without animal sedation or
anesthesia. Sterile, disposable syringes fitted with 20-
gauge, 1-1/2-inch, ball-tipped, stainless steel Perfektum®
oral gavage animal tubes (Popper & Sons, Inc., MNew Hyde Park,
NY) were used for dosing. Homogeneity of test suspensiong
was ensured by vortexing immediately before withdrawal of the
dose and by maintaining the test suspensions on heated (37-
40°C) magnetic stir plates. All animals were dosed between
1014 and 1136 hcurs on 27 and 28 March 1984 except for scven
female mice which were dosed between 1046 and 105% hours on 2
April 1984.

rvati

Observations for mortality and signs of acute toxicity
were performed daily according to the following precedure:
1) animals were observed undisturbed in their cages, 2)
animals were removed from their cages and given a physical
examination, and 3) animals were observed after being
returned to their cages. On the day of dosing, the mic. were
checked intermittently throughout the day. Recorded
observations were perfcrmed approximately 2-3, 4, and 5 hours
after the completion of dosing, and daily for the remainder

N R R

A gl
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Brown et al-5

o

of the 2-week test period. A second "walk through”
observation was parformed daily with only =ianificant
observations recorded. Body welghts were recorded once
weekly during the course of the study.

Necropsy

Animals that died during the observation period were
submitted for necropsy. Those which survived the 14-day
study period were alsc submitted for necrcopsy. The animals
were terminated by intraperitoneal barbiturate overdose.

Statistical analyses were performed on -—he study
results. Selected lethal doses were derived py Litchfield-
Wilcoxen probit analysis (4). The program, EASYGRAPH
(Tektronix, Beavertcon, OR), on the Data General Computer,
Model MVB8(C00, was used to draw the probit curve based on
results from the Litchflield-Wilcosxon analyses.

<
m
o
H
S

Appendix C is a complete listing of historical events.
h viation

There were fluctuations in the relative humiaity in the
animal room associated with steam outages that occcurred from
1600 to 2200 hours on 31 March 1984 and from 0800 to 2000
hours cn 8 April 1984. These days were selected by the
building engineer for routine maintenance. The outages did
not affect room temperature; however, the relative humidity
did reach 70% and €0%, respectively, on these two days.

These deviations were within the relative humidity limits set
by the ILAR Guide for the Care and Use of Laboratory Animals.

Animals were cbserved at 2-3, 4, and 5 hours rather than
1, 2, and 4 hours as originally scheduled due to the length
of time it took to dese all the animals.

Thesc changes did not affect the cutceme of the study.

Raw Data and Final Report Storaae

A copy of the final report, study protccols, raw data,
retired S0Ps, and an aliquot of the test compound will be
retained in the LAIR Archives.
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RESULTS o
Mortality .
{3
Fifty-one (91.1%) of the deaths occurred within 4 hours 5
after dosing. The remaining five deaths occurraed within Z4
hours after dosing. Table 2 lists the compound-relatod e
deaths by group and the percent mortality. Two misdosed : hv
female mice (84C00300, 84CCU30€) from Group 3 (8731 my/«) )
werc removed from the study and excluden {rom statistica ol
analysis. Animal 84C00300 was 1dentified as o misdos. af . iﬂ
dosing while 84C00306 was identified as a misdose at -
necropsy. Appendix D is a tabular presentation of cumnualative X
mortality. !
Q'f
TARLE 2 :::
‘:Q
Compound-Related Deaths by Group e
U S .ﬁ
Group Dose Compound-Related Death/ Fzrcent &Q
(mg/kqg) Number in Group Mortality :b
(X
e e e o
K3
MALE )
0
1 Vehicle 0/5 ¢ ~$
2 708 0/10 0 O
3 891 3/10 30 3
4 1121 5/10 0 '
5 1410 9/10 ag F
6 1780 3/10 e %1
k‘
FEMALE 4
'
1 Vehicle 0/5 { ‘}
2 708 2/10 20 >
3 891 8/13*~ 01.5 &
4 1121 9/15" a0 S
5 1410 6/10 67 =
6 1780 5/777 il Y
*Numbers in Groups 3 and 4 (females) wera increased after Lae i
first day of dosing in an attempt to define more completely {a
the dose-response relationships. A
>Group 3 (fema.les) contained two additional animals which .
were misdosed and therefore excluded from statistical §.
analysis and removed from the study. ﬁ
TPSeven females were acsigned to Group 6. b
\J
oy
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'
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>
N
Y
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Brown et al-7

a S = 1

Lethal dose values were calculated by the Litchfield-
Wilcoxon method of prcbit analysis. The equation fcr the
probit regression line was: Y = -19.10 + 7.22 log X for
males and ¥ = -3.19 + 2.72 log X for females, where X is the
dose and Y the corresponding probit value. Lethal doses
calculated from the equation for the probit regression line
are presented in Table 3. Figures 1 and 2 graphically
present the actual data points and the regressicn line.

TABLE 3

Calculated Lethal Doses (LD) of Guanidine Nitrate

Effect Dose 95% Confidence Limits
Lavel (mg/kg) (mg/kg)
MALES
LD10 762 (003, 963)
LDS0 1105* (957, 1276)
LD90 1603 (1268, 2027)
FEMALES
LD10 348 (163, 1173)
1.D50 1028~ (752, 1404)
LD90 3036 (801, 10,231)

*Median Lethal Dose

Clinical Opbservations

The most frequently observed catcaorics of clinical
signs in animals administered guanidine nitrate were
behavioral disturbances (51 ot 105 animals dosed), hunched
posture (30 of 105), and changes in reflex activity (26 of
105) . Behavioral signs included irritability, inactivity,
disoriented condition, hyperactivity, -Jumping, hypertonia,
tremors, twitching, head tilt, catalepsy, or ataxia. Changes
in reflex activity include depressed grasping and righting

reflexes and changes in the startle reflex., Although
clinical signs were observed at ecach Jdose level, there was no
clex: dose-response relationship tor severity or duration ot

the symptonms.
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Thirty female mice died during thc study. Of the 25
surviving female mice, 17 were normal within 24 hours and
another 7 mice were normal within 48 hours. Twenty-six male
mice died during the study. Of 24 surviving males, 14 were
normal within 24 hours, and 8 other mice were normal within
48 hours. All vehicle contrel animals survived until study
termination at 14 days.

The term "disorientation” describes a behavior patiern
in which the animal appeared dazed and confused in resgonse
to external stimuli. "Disoriented"” animals were cbseérved
sitting in their cages with vacant stares and exh:biting
little or no response to noise, movement of their cages, ov
handling. Their movements were hesitant and appearca random
except upon perceiving a threat which elicited grossly
exaggerated escape movements. Table 4 contains a summary of
clinical observations. Appendix E contains indiridual animal
histories.

Weight gains of survivors were not affected by dosing.
Table 5 presents the mean kody weights by groups. Appendix F
contains individual weight tables.

Gross Pathology Observations

Vehicle control animals were normal (NLLR = no lesion
recorded) by gross examination., The mortalities in the
groups which received compound appear to have been caused by
the test compound except for one female (84C00306) identified
as misdosed. Test compound-related lesions were found only
in the respiratory system. The lungs of 19 females and 10
males were congested. A single male in Group 6 (1780 ma/kqg)
had multiple petechiae in the glandular mucosa of the stomach
which was considered an incidental finding. The veterinary
pathologist’ s report appears at Appendix G.

e

TR O R S RNTXI TR PIIN A PN TEgl, T0 W N 8 LT C T AL B
o ") 2 2 Y " (\{‘ lY .- gL, llb,l..l..,. L X

A

NS S

-P-

g

4
‘::x

PGy



Brown et al-11

TABLE 4

Incidence Summary for Clinical Cbservations in Mice
Administered Guanidine Nitrate

Category cf Group 1 2 3 4 5 6
Clinical Dose(mg/kg) Vehicle 708 891 1121 1410 1780
Signs (N=) 5 1¢ 10t 10t 10 10t

Respiratory”
Gastrointestinal”
Behavorial”?
Skin<

Hunched Posture
Refle: <<

Othexrs

Normal
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Respiratory
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Hunched Posture
Reflex<<

Other
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TNumber of females In Group 3 was 13, in Group 4 the number
was 15, and in Group 6, the number was 7.

*Includes changes in rate, depth, and/or regularity.
>Includes increased salivation, diarrhea, retching movements,
or stains on body.

>>Includes irritability, inactivity, disoriented condition,
hyperactivity, jumping, hypertonia, tremors, twitching, head
tilt, catalepsy, or ataxia.

<Includes alopecia and rough coat.

<<Includes depressed grasping and/or righting reflexes, and
changes in the startle reflex.

#Includes prostration, tonic cenvulsions, and squinting.
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Brown et al-12

TABLE 5
Mean Body Weights In Grams = S.E t
Dose At Dosing Day Day
(mg/kg) Receipt Day 7 14~
MALES
Vehicle 28.2 34.2 35.6 16.4
+0.5(5) +0.7(5) +0.8(5) +0.4(5)
708 8.1 33.5 39.4 35,13
£0.5(10) +0.6(10) +1.6(10) 0.4 (20)
891 28.0 34.7 37.3 35.3
0.4(10) X£0.6(10) £1.3(7) £0.2(T)
1121 26.6 34.5 40.0 36.¢
£0.5(10) £0.8(10) $2.2(®) +0.7(5)
1410 28.0 34.0 35.0 (1) 27.0(1)
X0.6(i0) +0.6(10)
1780 27.6 33.7 33.0(1) 25.0(1)
*0.7(10) x0.6(10)
FEMALES
Vehicle 25.6 28.4 30.6 28.8
+0.3(5) +£0.9(5) +2.6(5) +£0.9(5)
708 2€0.6 28.4 32.5 2.9
+0.4(10) +0.6(10) +2.1(8) +0.5(8)
891 26.5 28.1 33.8 28.2
+£0.3(15) +0.5(15) +2.8(5) +1.4(5)
1121 26.1 27.7 33.2 29.0
+0.3(15)  X0.3(15) *2.2(9%) 0.7 (6)
1410 27.2 28.5 28.0 28.8
+0.6(10) *0.5(10) *0.7(4) +1.0(4)
1780 27.3 28.6 28.0 26.5
+1.5(4) +1.1(7) +2.0(2) 1 .5¢2)
tNumber in parenthasis = number of animals. o

* . . '
Weight afltrr o4 A4-6 hr fast in ponoparat ion $or
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DISCUSSION '
. :
The calculated MLD for guanidine nitrate was 1105.C g
mg/kg in male ICR mice and 1028.0 mg/kg in female ICR mice. N
These MLD values are within the slightly toxic range (5). 3
o3¢
Guanidine nitrate appeared to have a pharmacologic- ”4
toxicologic effect primarily on the central nervous and =
somatomotor systems as supported by the clinical signs data; b
however, no correlated gross pathological findings were :
observed. Guanidine has been reported to increase the ,$
amplitude of the neuromuscular end-plate porential by lk
increasing the quantity of acetylcholine released from the _%
nerve endings by a single nerve impulse (6). Because of its it
ability to augment neuromuscular transmission, the .
hydrochloride form of guanidine has beer. used to treat Qﬁ
myasthenia gravis (6). More recently, guanidine ﬁ
hydrcchloride has been used in the treatment of botulism (7). =%
Since the botulism toxin blocks the release of acetylcholine ,Q»
at the neurcmuscular junction, the therapeutic effect of ‘xd
guanizine hydrochloride is attributed to a facilitated
release of acetylcholine from remaining effiux sites not ﬁ
blocked by the toxin (8). This proposed mechanism of action ﬂ
is consistent with the listina of guanidine as a striated '%
muscle stimulant (9). It is also consistent with the W
clinical signs reported in this study. ‘*
CONCLUSIONS 3
"
The calculated MLD values for guanidine nitrate were ‘ﬁ
1105.0 mg/kg for male ICR mice and 1028.0 ma/xg for female oy
ICR mice. The lethality and clinicai: signs were observed
primarily during the first 24 hours after dosing. These -
results indicate that guanidinae nitrate is a slightly toxic %
compound (5). $x
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Appendix A: CHEMICAL DATA
Chemical Name: Guanidine Nitrate
Lot Number: 122820
Chemical Abstracts Reglstry Number: 3506-93-4
LAIR Code: TPCRU
Jhemical Structiare:
E&QJ\\ +
C == Ni, MO
v 2 g
‘I\t\]
Molecular Formula: CHgN3-NO3
Molecular weight: 122.1
Physical State: White crystalline powder
Melting Point: 214°C!
Analytical Data:

Infrared spectrophoctomet ry was pertformed, ari the
spectrum obtained? was identicil to the Sadtler <pet= v
Guanidine Nitrate. Maljor abscorption peaks were <o rve t gt
3400 (brocad), 3200, 1665, 1975, 140C, 13€%, and £2% <17 T
grade of material obtained for this zsuudy 1s reforrei @ e
the Ultralcg Grade by the manufacturer. The §obel on Ul
bulk container states that the purity is at leas &0
Source: Chemical Dynamics Corporation

Hadley Road, P.0O. Box 2395

South Plainfield, NJ
Iwindhol- M, ed., Tho Mook Index, S9th od., Raliwayy, 107
Merck and Co., inc., 177 G6: Mo noaraph Nunber 4471 0,
“Wheeler CR. litt:roceliulose-Nitroguanidine pPraijoeot
Laboratory Notebook #84-05-010.2, ». 62. Letterman sy
Institute of ERerswoarch, Presidio of San Francisco, JA.
2
“Sadtler Research Labcratory, Inc., Sadtler stendard . .
Fhiladelphia: Tre Sadtler Research Laboratory, nc., 0
Infrared Sgectrearam #7:1498.
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Appendix A (cont.): CHEMICAL DATA

Analysis of Dosing Solutions/Suspensions and Determination ot
Stability

Dosing solutions/suspensions of guanidine nitrate were
vortexed to ensure suspension of particulate material and 1-
ml samples were removed from the top, middle. and bottom.
Samples were transferred to screwcapped tubes and stored
below 0°C prior to analysis.

For analysis, dilution of the sanple was necessary. The
first dilution was accomplished by heating ti 1-ml sample to
50°C in a water bath to dissolve suspended matecrial, and then
quickly cooling to room temperature. Befcre the guainidine

nitrate could crystallize out of solution, J.5 ml was
transferred to a 50-ml volumetric flask and diluted tc volume
witn water. This worked satisfactorily fcr all
concentrations except the highest (258 mg/m.). This sample

was kept at 50°C while the aliquot was removed.

bt

A second dilution of 1:100 was rerfcrmed for a tcetal
dilution of 1:10,000. Aliquots {2 ml) cf the final dilution
were assayed using a mcdification of the Veoces-Froskauer
assay for guanidine.l Quantitation was accomplished by
measuring the abscrbance of a colored guunidirs derivative at
a wavelength of 535 nm.

For the first analysis, seven samples were chosen that
represented the entire range of conuventraticns used for
dosing.? The results indicated thar homodensus 5NSPensi1ons
can ke prepared up to 258 mg/ml (7Yoo 1Yo A5 a3 result of
this determination, all subseguen- 1l ys5es were pertcormed
with pooled samples (i.e., the top, iniddle, and bnttom
samples obtained from desing colutions/suspensions were
heated to dissolve suspended material and pooledy ' These
results are presented in Table 2., ©f the sis suspensions
prepared, four were determined to be within 5.2% of the
target. The concentration of the ‘w2 258-mg. m! suspensions,
however, showed a deviation of 10.1. ancd 1(C.:  below their
target value.

IMicklus MJ, Stein IM. The colarimerric ictermination of

mcno- and disubstituted guanidines., Anal 3icchem 19735
53:545-553.

“Wheeler Ol NitrocelInlone ity o tdine Protect s,
Lapcrat ory Hotobook #84-05- 01000, ¢ 491, Loetternan
Army Instituie of Poesoarch, Procidio of can iTranceosce, CAL

Iibia. p 52, 55-%9.
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Appendix A (cont.): CHEMICAL DATA

Analytical Method: Stock Solutions and Calibraticn Fi-v

Stock Solution - 50 pg/ml in water:

The stock solution was prepared by weighing

?ﬁ of guanidine nitrate and transferring this amou.. ¢
* 1000~ml volumetric flask. The compound was diluren Lo
D2

volume with water and mixed well.

& Standard Curve (calibraticn plot):

To generate the standard curve, two ml of guarnidline
nitrate solution were prepared at a variety or
concentrations as follows:

ml of stock added to m. of water

Final
Concentration

! 2 png/ml 0.08 ml stock 1.92 ml watar
L 5 0.20 1.34C
10 0.40 1.0
W) 15 0.60 1.4
) 20 0.80 1.50
P 25 1.00 1.0
o 30 1.20 0.30

e s
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Appendix A (cont.): CHEMICAL DATA

Calculations:

Linear regression was used tg¢ calcualate Lhe standard
curve. In all cases a correlation cocfticient (r) of
greater than 0.999 was obtained.

assay value = for “odilutis factor x
(mg/ml) 1000

where Hg/ml found is determireo by linear regression

dilution factor = 10,000

A = 1 tor all samples except these abtalned frem
sucpensions ¢f guanidine nitrate at 258 mg/ml. Fco
rhese samoles, A has a value c¢f 1.0101 which
accounts for the change in vclume on ¢oingy from rcom
temperature to 50°C. This facror was calculated by
dividing the volume of 1 kg of water at 50°C by the
volume of 1 kg of water at 20°C. U[Lata on water
volume as a function of temperature were obtained
from the CRC Handbook ¢of Chemistry and Physics, €4th
ed., R.C. Weast, ed., 1983, CRC Press, Boca
Raton, FL, p. F-5.

>

Stability:

The stability cf guwuiidine rniit:aty in agueous
solution is demonstrated by fhe aboorbance values
obtained for a standard soclution containing 20 da/ml ¢
guanidine nitrate. This sclution was prepared on 25 M
and kept at reoom temperature cover the pericd ~f
aralysis. From 2S5 May to ¢ June, four assays of this
solution were performed vield:nug statistically identical

. absorbance values.! Since the Voges-Proskauver assay is
specific for unsubstituted and mono-substituted
guanidines, the data demonst:rat.s rhat aqgqueons
of guanidine nitr
12 days (Tabt.le 3)

oW
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solutionc
ate are Stabile tor oa peoreod of at least
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I Whesler CR. Nitrocelluloce-tlitt uan iine Dropects, o
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Appendix A (cont.): CHEMICAL DATA
TABLE 1: Analyasis ot Dosing Juspensions [or Homoge:e:ty
Date Date Source of Target Ccnc. Actual Conc. oTarget
Mixed Analyzed Sample* mg/mi mag,/ml
6 Mar 18 May T 66 > 67.4 1021
M 6.5 99.2
B 62.7 39.5
Mean 66.2 100.3
14 Mar 18 May T 83 > 80.5 37.0
M 75.7 < 91.2
B 712 93.C
Maan 77,8 93.7
8 Mar 18 May T 160 96.0 36.0
M 99.8 39.8
8 97.6 97.6
Mean 97.8 97.8
g8 Mar 18 May T 133 122.2 91.9
M 131.2 e e
B 122.8 wl i
Mean 125.4 w43
8 Mar 18 May T lo6 162.5 97.9
M 165.2 LIS
3} 158.7 “5.¢6
Mean  1562.2 97.7
6 Mar 18 May T 200 184.5 42.3
M 188.0 94.0
B 197.0 98.5
Mean 18908 2409
27 Mart 18 May T 458 230.0 bl
M 245.2 5. ¢
3 24 . ¢ B
Mean  233.3 90 .
‘The letters T, M, and B rete: +o the top, middic, and Lottom ot Che
dosing solution/suszpension.
>These samples were soluntions.
<This sample was originally assayed on 18 May and 4 i w value ot »7.9
mg/ml was determircd. Reanalysiz on 29 May 84 gave « value of /5.7
myg/ml. As a check tor consistenay, the samp.es preparod on 6 Mar and 27
Mar were also resnalyzed on 29 May.  The values obtained for these
samples were within 17 of the rospective valines obt aincd on 18 May .
tSamples are foom SLE study B46070.
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Appendix A (cont.): CHEMICAL DATA

TABLE 2: Veritication of Guanidine Nitrate concentrat ion®
Date Date Target Conc. Actual Conc.t % Target
Mixed Analyzed ng/ml mg/ml
26 Mar 25 May 102.5 98.8 £ 0.7 96.4
129.0 122.1 * 0.1 94.7
162.0 151.9 £ 0.8 93.8 )
204.0 193.14 £ 1.5 94.8 -
258.0 231.9 x 1.5 89.9 iy
!'g‘
3 Apr 6 Jun 258.0 231.3 £ 1.3 32.7 ‘ﬁ
.;
[ .f
*Wheeler CR. Nitrocellulose-Nitroguanidine Projects. :ﬂ
Laboratory Notebook #84-05-010.2, p. 57-53. Letterman Army >
Institute of Research, Presidio of San Francisco, CA. -
tMean and standard deviation of three analyses. .x
1
t"[i
M:
l’_g
TABLE 3: Stability Assay of a 20 Hag/ml Standard Solution ot 1!
Guanidine Nitrate NS
e e %
]
Date of Analysis Absorbance Values* i~
i o . L e |0.’
25 May 84 1.74 1 0.02 W
29 May 84 1.76 £ 0.05 *'
30 May 84 1.76 £ 0.02 o
6 Jun 84 1.75 % 0.02 o
"))
— _ e _ MH]
* Values are mean * 35.D. for three replicates. (1
b
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Appendix B: ANIMAL DATA

- Species: Mus musculus
ot Strain: ICR

g Source: Harlan Sprague-lDawley, Inc.
KN P.O. Box 29176
B Indianapnlis, IN 46229

&9 Sex: Male and female

a Date of birth: Male: 27 January 1984
) Female: 27 January 1984

m Method of randemization: Weight bias, stratified animai
I allocation (SOP OP-ISG-24)

3 Animals in each group: 10 male and female animals, except:
y Croup 3 females totaled 14,

) Group 4 females totaled 15,

Iy Group 6 females totaled 7,

W Group 1 (controls) contained 5/sex.

Condition of animals at start of study: Normal

A Body weight range at desing: 25-39 g

:Q Identification procedures: Ear tag (SOP OP-ARG-1), tag

N numbers 84C00198 tc 84C003453
inclusive.

%1 Pretest conditioning: Quarantine/acclimation 14-26 Mar 84

&

WA Justification: The laboratory mouse has proven to be a

b\ sensitive and reliable system for lethal dese
determination.

{ % S N T oy ¥ L r P ‘ 1,)*0 Y et Ny ) D S WA o Y
LA A X N« (34l . AN ) X eI c‘.h ,'l‘."“.q [ X ﬂ"' .‘,. 4 O..‘h Al ' ..‘l. »'l.l- .l,“l....- "




OO AN A N e A ST

Brown et al-23

Appendix C: HISTORICAL LISTING OF STUDY EVENTS

Date

14 Mar 84

14-26 Mar 84

15 Mar 84

1¢ Mar 84

20-21 Mar &4

27,28 Mar,
3 Apr 84

28 Mar-
16 Apr 84

31 Mar,
8 Apr 84

4,11 Apr 84

10,11 Apr 84

17 Apr 84

17 Apr 84

Event

Received 72 male and 75 female ICR mice. Mice
were checked for physical condition, sexed,
welghed, cervical skin tagged, and
individually caged.

Animals were observed daily during
guarantine/acclimation period.

Four mice (2 male and 2 female) were submitted
for necropsy qualitv control.

Animals were weighed and randomized into dose
groups. One animal was removed from the
study.

Eighteen ALD animals were fasted 2-4 hours,
weighed, dosed, and observed. One animal
was removed from the study.

One hundred seventeen animals were fasted 2-4
hours, weighed, dosed, and observed three

-

times during the first © hours after dosing.

Animals were observed daily for 14 days
in a.m. and p.m,

Steam outages cccurred in animal suite.

Animals were weighed.

All surviving animals except Group 6 females

were fasted 2-4 hours, weighed, and submitted
to Necropsy at =study termination.

Six animals transferred to anorther protocol.
Surviving Group 6 females wers tastod 2-4

hours, weighed, ard submittod 1o Necropsy at
study termination.
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Appendix D: Cumulative Mortality Data*

(3

Dose Animals Hours Days
) ng/kg Dosed 2 4 6 1 2 3 4 5 & 7-14

2 708 10 0 0 0 o o 0 0 0 9 0

e 891 10 0 3 3 33 3 3 3 3 3

(93]
821
Ut

1121 10 0 5 5 5 5 5 5

-
-
-

o
X
Xe}
jNe)

1410 10 4 7 8 9 9 9 9

e
-
WK

1780 10 e 8 9 S 9 2 9 9 S 9

-
-

g FEMALES

[
: 0 5 o 0 o0 0 0 0 o (

<
I
o

b 708 10 0 2 2 2 2 2 2 2 2 2

(@]
<
>0
0
o]
[e ]
o
0
(o]
€20

891 13
0 1121 15 38 9 9 s 9 9 g 9 9

6 6 o 6

(NS
(o))
(o2
)
o)
o)

)
W 1410 10

1
lox
w
[ox
(@2l
.
N

1780 . 5 L

[$a)
[
wun
[@)]

J Totals 20 51 55 56 56 56 56 56 v

¥
e
] *Values are aeaths/dnse group,
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Appendix E: INDIVIDUAL ANIMAL HISTORIES Iy

ABBREVIATIONS USED IN APPENDIX E oy

Inc. = increased
Dec. = decreased Yy
Dep. = depressed S

MALES: Vehicle Contreol e

Animal Clinical Signs Dates Cbserved Severity 43
Number (1984) 3

______ - "
84C00206 Squinting March 27-28 Slight )
Lpril 2-7 Slight !3
April 9-19¢ Slight )

e

84C00208 Alopecia April 4-96 Moderate h
Perianal stain,y-llcw April 9-10 Siighvt ‘A‘
Head stain,yellcw Avril 10 Stight ;H

8400213 Inc.resp.rate/depth March 27 Slight )
Inactive March 29-30 £ilight

84C00214 Normal N/A N/A

84C00230 Inactive March 21 s
z\pfil L“: S
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

MALES: 708 myg/kg Guanidine Nitrate

Animal Clinical Signs Dates Ckbserved Geverity
Number (1984)

84C00198 Normal N/A L/A

84C00199 Perianal stain,yellow March 28 Olight

Inactive March 28-29 531ight

84C00200 Inactive March 2%, 30 Silight

April 2-11 ¢light

Dep. grasping reflex March 28-.:9 Slight

84C00201 VNormal N/A N/A

84C00211 Normal N/A N/A

84C00227 1Inactive March 2% Zlight

Hunched posture March 28 “iight

84C00239 Disoriented March 28 Murred

Hunched posture March 28 Modor et

Catalepsy March 28 Zlignho

Inc. resp. rate March 28 Sliaht

Dep. grasping refliex March 26 Mirked

April 4 Moderat o

April S Tlignc

84C00247 Irritable March 29 slight

84C002%6 Rough coat March 29 S1ight

84C00ze9 Irritacle March 28-Z STiiaht

Hyperactive March 28 Marke:y
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Appendix E (cont.): INDIVIDUXAL ANTIMAL HISTORIES
MALES: 891 mg/kg Guaridine Nitrate

Animal Clinical Signs Dates Observed Severity
Number (1984)

84C00212 Death March 27 2.8 hr

84C00222 Inactive March 30 Slight

84C00223 Death March 27 2.5 hr

84CN0228 Rough ceat March 27 31light

Irritable March 27 Moderate

84C00242 Prostrate March 27 N/A

Twitching March 27 Marked

Tremors March 27 5light

Abdominal stain,yellow March 27 Marked

March <38 Moderate

Inactive April 1-3 Slight

84C00246 Inactive March 27 Slight

Dep. grasping reflex March 27-28 Slight

Dep. righting reflex March 27 Slight

Hypertonia March 27 Marked

Hyperactive March 27-28 Slight

Irritable April 9-10 Moderate

84C00253 Dep. grasping reflex March 27 Slight

Diarrhea March 27 Slight

Perianal stain,yellow March 27 Slight

84C00258 Inactive March 27 Slight

Twitching March 27 Slight

Dep. grasping reflex March 27 Marked

Disoriented March 27 Slight

Hunched posture March 27 Slight

Perianal stain,yellow March 227 Moderate

84C00260 Death March [? 3 hr

84C002¢04 [nactive March 27 Marked

Hunched posture March 27 Marked

Rough coat March 27 Slight

Head tilt March 27 Slight
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

N MALES: 1121 mgrkg Guanidine Nitrate

Animal Clinical Signs Dates Observed
i Number (1984)

84C00204 Death

March

84C00217 Death

.‘.

$ 84C00219 Disoriented March
L} Inc. resp. depth March
S Inc. resp. rate March
! Inactive March
= Tremors March
N Dep. qgraspina reflex March
I Hypert oni March
ity ypertonia Marao
R Convulsion, tonic March
W Rough coat March

84C00236 Prostrate March
Death March

March

84C00238 1Inactive

N/A

84C00244 Normal

§4C00257 Death Maloll

March

84C00261 Rough coat

Rough coar March
March

84C00265

March 27

Moderate
Mcderate

tv
N

oq
Moderate

It

2
~3

84C00249 Death March ?

ki

J

IS

O N NN
~ D P d

. Twitching March
X Disoriented March
KN Hypertonia March
" Neck stain,yellow March

NN
xR ~J

»

[\]
~J

Hypertonia March

< .1 hr

hr

51ight
cderate

S1ight
Marke-d
sderate 1
Sticht

~

M/SA

b hr

PO _— -
SoL1agi

N/ A

Zliaht
1"‘?3(.'@1"&&0

sliant
Moederate )

Slight

Marked
51 ight
Slight

e L .
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-
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Brown et al-29

INDIVIDUAL ANIMAL HISTORIES

MALE: 1410 mg/kg Guanidine Nitrate
Animal Clinical Signs Dates Observed Severity
Number (1984)
84C00202 Inactive March 27 Slight
Hunched posture March 27 Slight
Inc. resp. rate March 27 Marked
Inc. startle reflex March 27 Moderate
Hypertonia March 27 Slight
Twitching March 27 Marked
Tremors March 27 Marked
Death March 23 24 hr
84C00210 Death March 27 1.8 hr
84C00215 1Inc. Resp. Depth March 27 Marked
Dep. righting reflex March 27 Moderate
Cep. grasping reflex March 27 Marked
Ataxia March 27 Marked
Tremors March Z7 Marked
Hunched posture March 27 Mcderate
Death March 2 3.4 hr
84C00216 Death March 27 2.1 hr
84C00225 Inc. salivation March 27 Slight
Perianal stain,brown March 27 Slight
Irritable March 27 Mcderate
84C00232 Death March 27 1.7 nr
84C0C240 Death March 27 1.8 hr
84C00255 1Inc. resp. depth March 2¢ Marked
Dec. resp. rate March 27 Slight
Hunched posture March 27 Moderate
Rough coat March 27 Marked
Retching movement s March 27 Marked
Inactive March 27 $light
Dep. grasping reflexn March 27 Moderate
Twitching March 27 5light
Hywertonia Maroch 27 Slight
Death March 27 5.2 hr
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Appendix E (cont.): INDIVIDUAL ANIMAL EISTORIES

-
-,
S

MALE: 1410 ma/ksg Zuanidine Nitrate (cont )

P RS

Animal Clinizal Signs Dates Cbserved Sever Ly
Number {1984)

-
1
o

o

84C00266 Death March 27 L4t

84C00268 Death March 27 I I N

y 3 §

AL QPP Pl b i)
. u Q'.'. y

.
«‘

.
)
‘

f‘-f(f“f:’ w

-'../J.f

4
S

/
k)

T AN A S T S S S S L ST L

ol

P B N N M N I, N AR AT R AR A T AR LT T L L
" M A N ST AT A AT AT TN n . o




Appendix E (cont.):

MALE: 1780 mg/kg Guanidine Nitrate

Brown et al-31

INDIVIDUAL ANIMAL HISTORIES

Animal
Number

Clirical Signs

Dates Observed
(1984)

Severity

84C00205

84C00207

84CCUZ"5
B4CLGI26
84C00233
84C00247

84C00Z245

84C0C251

84C00252

84CO0259

Death

Inc. resp. rate
Inactive
Discriented
Hunched posture
Death

Death

Death

Death

Death

Hunched posture
Inactive

Disoriented

Dep. grasping reflex
Inc. resp. rate
Death

Hunched posture
Inactive

Rough coat

Perianal feces,green
Dep. grasping reflex

Death

Death

March

March
March
March
March
March

March

March

March 2¢

March

March

Mirch 2
March 2

March

March -
March 7

Marcn
April
March
March
March
March
March

March |

March 2°¢

N
0

MR NN
)L 00 G 0

N
e o]

[\
o

2.1 hr

Siight
Slight
Moderat.e
Slignt
2.5 hr

1.8
2

1.7

1.6

Slight
Moderate
Moderate

Slight

Slight

4 hr

Slight
Slight
Moderate
Slight
Slight
Moderate
Slight

1.6 hr

1.7 hr
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KN Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

o
\ FEMALES: Vehicle Controls
Y
[ e e e e e el
% Animal Clirnical Signs Dates Obcerved Leve iy
} Number (1934)
L
i. g
g, 84C00276 Hunched postuare March 27 EE ALY
B Inactive March .7 Tt
‘.‘ N L A P
I 34C00318 Irrirtaple Mavch 27-08
k’ . pril 2“
;& Huncngd posture March g
i Inactive Maraonh 27/
. Hypertonia March ./
Dep. rightirg ref =z March 27
W Disoriented Marcn 27
3
: 84C00328 Hunched posture March 27 Marsed
Q Tremors March &7 sViche
& Alcpoecia March 2931 Sl
April 1-72 U

5] 84C00329 Norma. N/A A

)

K 84C00330 Abdomen 3stein,ye:low March 2 CRE
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES
FEMALES: 708 mg/kg Guanidine Nitrate
Animal Clinical Signs Dates Observed Severity
Number (1284)
84C00273 Death March 27 2.6 hr
84C00284 Hunched posture March 27 Slight
Disoriented March 27 Slight
Twitching March 27 Slight
Back stain,yellow Maxrch 27 Slight
84C00293 Disoriented March 27-28 Slight
Hunched posture March 27 Slight
Inactive March 27 Slight
Dep. grasping reflex March 27 Moderate
Irritable April 4-10 Moderate
84CQ0029%6 Death March 27 2.7 hr
84C00299 Disoriented March 27 Moderate
Irritable March 27 Moderate
Hunched posture March 27 Slight
Inactive March 27-28, 30 Slight
84C00301 Inactive March 27 Slight
Disoriented March 27 Slight
Hunched posture March 27 Slight
84C00305 Twitching March 27 Moderate
Inactive March 390 Slight
84C00324 Hunched posture March 27 Marked
Inactive March 27,29-31 Slight
Rough coat March 27 Slight
Tremors March 27 Moderate
Perianal stain,brown March 27 Slight
Dep. grasping reflex March 28,30 Slight
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES

FEMALES: 708 mg/ka Guanidine Nitrate {cont.)

, Animal Clinical Signs Dates Observed Seve.lity
iy Number (1984)

)

ﬁ 84C00327 Hunched posture March 27 Marked

¢ Disoriented March 27 Mcderate
Tremors March 27 siighn

L Perianal stain,brown March 27 Slignt

% Mout.hh stain,brown March 27 SYiah.

p Dep. grasping raflex March 27-28 Siignt

I

3 Hypertonia March 27 R

84C00336 Inactive March 29-30 Sliaht
. Disoriented March 27 Clianu
Dep. grasping refliex March 29 Slight
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES *
X
FEMALES: 891 mg/kg Guanidine Nitrate o
o
D
Animal Clinical Signs Dates Observed Severity I
Number (1984) a
"
i
84C00275 Death March 27 2.2 hr ::}
K]
84C00279 Death March 27 2.2 hr ::§
A%
84C00281 Death March 28 2.4 hr &
W)
84C00283 Irritable March 27 slight N
Disoriented March 27 Slight ;4
Inactive March 30 Slight &
i
84C00287 Hunched posture March 27 Marked
Disoriented March 27 Slight Qo
Inactive March 27 Siight E
Twitching March 27 Slight .}
. .||‘
84C00291 Inactive March 28 Moderate ‘ﬂ
April 3 Slight s
Twitching March 28 Slight RN
Dep. grasping reflex March 28 Moderate A
Inc. resp. rate March 28 Slight M
\.:{
84C00295 Death March 27 2.2 hr N
84C00297 TInactive March 27 Moderate W
Inc. resp. depth March 27 Slight zf
Twitching March 27 Marked 5{
Tremors March 27 Moderate ﬁ‘
Disoriented March 27 Marked '
Perianal stain,yellow March 27 Siight A
Mouth stain,yellow March 27 Mcderate
Dep. grasping reflex March 27 Moderate ¢
Dep. righting reflex March 27 Moderate

84C00300 Misdose
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Appendix E (cont.): INDIVIDUAL ANIMAL

FEMALES:

Animal
Number

Clinical Sians

84C00303

84C00304

84C00305
84C00307
84C00313
84C00325

Inactive
Perianal feces
Hunched posture
Irritable

Disoriented

Inactive

Inc. resp. depth
Disoriented

Dep. grasping reflex
Dep. righting reflex
Tremors

Twitching

Retching movement
Prostrate

Death

Misdose
Death
Death

Death

891 ma/kg Guanidine Nitrate

Dates QObserved

(1984)

March
March
March
March
March
March

March
March
March
March
March
March
March
March
March
March

March

March

March

28
28
28
28
30
28

27
27
21
27
27
27
27
27
27
27

28

27
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HISTORIES

Severicy

Mousrate

Mcozrate

Moderat«
Moderate
Moderate
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INDIVIDUAL ANIMAL HISTORIES

FEMALES: 1121 mg/kg Guanidine Nitrate

Animal Clinical Signs Dates (1984) Severity
84C00270 Hunched posture March 27 Marked
Disoriented March 27 Marked

Inc. resp. depth March 27 Moderate

Jumping March 27 Moderate

Death March 27 4.2 hr

84C00278 Hunched posture March 27 Marked
Inactive March 27 Moderate

Rough coat March 27 Slight
Disoriented March 27 Mcderate

Diarrhea March 27 Slight

Perianal stain,yellow March 27 Slight

Dep. grasping reflex March 27 Moderate
Hyperactive March 27 Slight

Irritable April 3 Slight

84C00285 Disoriented March 27 Moderate
Hunched posture March 27 Moderate

Inactive March 27 Moderate

Dep. grasping reflex March 27 Marked

Irritable March 29-31 Slight

84C00289 Disoriented March 27-28 Slight
Hypertonia March 27 Moderate

Irritable March 27-28 Moderate

April 3-9 Slight

Inactive March 27-28 Slight

Hunched posture March 27-28 Slight

84C00292 Death March 27 1.9 hr
84C00309 Death March 27 1.8 hr
84C00310 Death March 28 2.2 hr
84C00311 Death March 28 2.2 hr
84C00315 Death March 27 1.8 hr
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Appendix E

FEMALES:

(cont .) :

Clinical Sians

INDIVIDUAL ANIMAL HISTORIEC

112. mg/Xxa Guanidine Nitrate

Dates Observed

(cont. )

Animal
Number (1984)
84C00319 Disoriented March 27 Marken
Dep. grasping reflex March 27 voderat a2
Tremors March 27 Moderate
Inc. resp., rate March 27 Zisght
Hyper-onia March 27 SYign.
Hunched posture March 27 510 yhtn
84C00323 Death March Z38 2.1 br
84C00326 Death March 27 3 hx
84C0033%2 Inactive March 28 Marked
Hunched posture March 28 Mcdoratre
Disoriented March 2¢& Moderate
Gasping March 28 51 laht
Tachypnea March 28 Mounrate
84C00335 Hunched posture March 27 Marked
Rough coat March 27 Moderate
Tremors March 27 Marked
Digoriented Maroh 27 Mcderate
Inc. startle reflex March 27 L1ight
Irritable March 27-2& Mavked
March 31 Slight
April 2-7 Moderate
Hyperactive March 27-28 Marked
Inactive March 31 Slicht
April $5-¢ Silgnt
84C0033 Death March 28 2.1 hr
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(cont .):

FEMALES:

1TV WO WO YO TN YO P RN

ON T R NN

Bt ¥ 1a® 0t 82° 04" 82" B4

Brown et al-39

1410 mg/kg Guanidine Nitrate

INDIVIDUAL ANIMAL HISTORIES

Animal Clinical Signs Dates Observed Severity
Number (1984)
84C00272 Death March 28 2.1 hr
84C0C277 Death March 28 2.2 hr
84C00286 Death March 28 1.9 hr
84C00z88 Inactive March 30 Slight
84C00294 Hunched posture March 28 Slight
Irritable March 28 Slight
Inactive March 2R Moderate
Dep. grasping reflex March 28 Moderate
84C00302 Death March 28 2 hr
84C00308 Hunched posture March 28 Mcderate
Inactive March 28 Moderate
Inc. resp. rate March 28 Mocderate
Irritable March 28 Slight
84C00314 Jumping March 28 Marked
Twitching March 28 Marked
Inactive March 28 Marked
Inc. resp. rate March 28 Moderate
Dep. grasping reflex March 28 Marked
Death March 28 3.4 hr
84C00337 Irritable March 28 Slight
Disoriented March 28 Moderate
Hunched posture March 28 Slight
Dep. grasping reflex March 28 Slight
Inactive March 29 Slight
84C00339 Death March 28 2.1 hr
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Appendix E (cont.): INDIVIDUAL ANIMAL HISTORIES b

/) t

(\J

FEMALES: 1780 r.a/ka Guanidine Nitra-e )

R o
Animal Clinical Sians Dares Oboervo i Do ity 4

Numher (1984)

e S >y

84C00271 Death Aoril 3 /b s
Y

84C00274 Death April 3 )7 r
)

84C00321 Death Aprili 3 .8 hrv s
¢

(%]

(X

84C00340 Diarrhea,green April 3 Crigno }%
inc. resp. rate April 3 Stiant %
Disoriented April 3 Clight kf

Hunchzod rosture April 3 Moder-te oy

Twit ching April 3 AR o
Hyportonia Apy vl Sl .l:}‘

Irritat-i» April 11 SRTaTSY o

el

84C00343 Dep. arasping Aprit 3 Moderar - i
April 4 Gl ot

Hunched posture April 3 Clirht 4
Disoriented April 3 Moderar o FJ
Hypertonia April 2 Mode cate i

Irritable April 3-4 S1loant &

e,

84C00244 Death April 3 ST he h‘
84C00345 Death April 2 0.% hr A
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Appendix F: INDIVIDUAL BODY WEIGHTS

MALES: Vehicle Controls

Animal Termination Weight™
Number Receipt Dosing Day 7 Day 14 Change
B
)
84C00206 281 34 35 36 +2 iy
84C00208 27 35 37 37 +2 o
84C00213 20 34 37 37 +3 [
e
84C00214 28 36 36 37 +1 Al
[ ."
84C00230 28 32 33 35 +3 !
............................................................. %0
L
Mean 28.2 34.2 35.6 36.4 -4
&
Standard }J
Error 0.5 0.7 0.7 0.4 ity
\ Y
*Dosing to termination (after a 3-hr fast). .'
tWeight is given in grams. .
'{P
0
e
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Appendix F

(cont.) : INDIVIDUAL BODY WEIGHTS

708 mg/ka

Animal
Number

IR S S

Termination .
Cliaage

»

84C00198
84C00199
84C00200
84C00201
34C00211
84C00227
84C00239
84C00247

84C00256

...............................

Standard
Error

) )

(35}

"Duzing to termination.
is glven in grans.

tweight

- I Gl Nl -, - N DI I AN AN P e
- X c..- . 0 . .“-\‘\ ‘\h NN '\ o

-4

-2

..............................

RO O
A
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS :{:

MALES: 891 mg/kg =~

Y

anical Termination Wweight * \
Number Receipt Dosing Day 7 Day 14 Change h.

"’

84C00212 271 35 Dead 5
3

84C00222 28 34 35 36 +2 ey
)

84000223 28 33 Dead )
84C00228 30 36 37 37 +1 2
i

84700242 29 28 30 40 +2 7y
84C00046 27 34 35 35 +2 =

84C00253 26 35 35 33 -2 e
>

84C00258 30 37 NR” 28 +1 =
81C5CZ60 27 32 Dead f
r-

84C00264 28 33 43 34 +1 e
............................................................. o

-~

Mean 28.0 34.7 37.3 36,3 A

Standard

Error 0.4 0.6 1.3 0.9 s

)

. {

*Cosing to determination.
tvieiznt 1s given in grams.
“NR = Mot Recorded.
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Appendix F

Rrown et al-44

(cont.):

MALES:

Animal
Humber

84C00204
84C00217
84C0CZ219
84C00236
84C00238
84C00244
84C00G249
84C00257
84C00261

84C00265

............................................................

Mean

Standard
Error

INDIVIDUAL BODY WEIGHTS

LI ihat 1 .t

Dav 7 Day 14 e
Lead
Dead

39 38
Dead

39 37

35 325
Dead
Uead

44 36

4¢ 37

V0.0 i6.E

2.2 0.7

ke ;
Dosing to
tWeight is given

rminaticn.

in grams.

AR DA R
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS
MALES: 1410 mg/kg

Animal Termination Weight*

Number Receipt Dosing Day 7 Day 14 Change

84C00202 26t 34 Dead

84C0.710 31 35 Dead

84CG0215 30 30 Dead ¥

84C0C216 29 36 Dead

B4CQ0C225 29 34 35 37 +3

842002732 27 33 Dead

84CUGla0 O 3L Nead

84CH¢Zz55 26 23 Dead

84Co026¢€ 27 37 Dead

B4C002064d 29 33 Dead

Mean 28.C 34.0 35.0 37.0

Standard .

Error 0.6 0.6 2.
o

O o~

Cocing; to terminat ion, Y

tweight

JIVen

in

arams.
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Appendix F

Animal
Number

84C00205 Do o

84C0O0B207 o B
§4C00209 26
84C00226 30
34C00233 29 n

84CG0243
84C00245
84C00251

84C00252 30 53

84C00259 an 35

Rec(jip: Mt

ot

INDIVIDUAL BODY

L

Dead

oRad

1750 ma/kg

Torming”
oay

.............................................................

Mean 27 .
¢“tandard
Error 0.7 U.

T T T T T T T T
Dosing to termination,
tWeight is riven in

. " ‘ e e A A P e X " * K x *
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Erown et al-47
Appendix F (cont.): INDIVIDUAL BODY WEIGHTS

FEMALES: Vehicle Controls

Animal Termination Weight *
Number Receipt Dosing Day 7 Day 14 Change
FEMALE

84C00276 26t 31 41 31 0

84C00318 25 29 28 30 +1

84C00328 26 27 2 26 -1

B4C00329 26 26 28 28 +2

84C00330 25 29 29 24 0
o

............................................................. o8
I

Mean 25.6 28.4 30.6 28.8 Tud
'.‘-'

Standard oy

Error 0.2 0.9 2.6 0.9 ®

<

St

* . s .
Dosing to termination.
tWeight is given in grams.
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Appendix F (cont.): INDIVIDUAL BCDY WEIGHTS .

FEMALES: 708 mg/kg

Animal Termination weicht
Number Receipt Dosing Uay 7 Lay 14 Cringez ;

4Cc00273 27t

84C00284 27

84C00293 27

84C00296 28

84C00299 26

84CC0301 28

84C00305 27

84C00324

84C00327 24 27 31 21 +4

84C00336 27 3 31 29 ~%

.............................................................

;“‘.‘.“-A -‘- -

Standard
Error 0.4 0.6 2.1 0.5

T . A
Dosing to termination.
TWeight is given in grans.
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS o

[ J
4'.

FEMALES: 891 mg/kg 0o

— N_‘
Animal Termination  Weight=* rc
Number Receipt Dosing Day 7 Day 14 Change e
o
84C00275 271 28 Dead e
e
o

84C00279 27 27 Dead ".::
‘6

84C00281 26 25 Dead @
'i";

84C00283 26 29 39 29 +0 -:3:‘;
s , , Y
84C00507 28 20 42 26 -4 ";g‘;
Y

84C0L2%1 27 29 30 30 +1 g
q\V\.

34C00295 27 26 Dead o
.'q‘:
84C0C297 28 28 30 32 +4 “
¢

84C00300 25 27 Misdose 2
-
84C00303 25 27 28 24 -3 2
[F% ¢
. . (2
84C00304 26 32 Dead o
N

84C00206 25 27 Misdose -
84C00307 28 29 Dead oy
84C00L513 27 30 Dead e
Kl

84C00325 25 27 Poad bt
............................................................. 2
2

Mean 26.5% 28.1 33.8 28.2 Y
2
Standard %
Srror 0.3 0.5 2.8 i.4 iy
‘;‘“"' T = N N s s e e T S e o ST T T T T T T m e e — —— &
Dosing to termination. 2
tWeight 1s given in grams. :ﬁ
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Appendix F

(cont.) :

FEMALES:

INDIVIDUAL BODY WEIGHTS

.............................................................

Arimal ‘ A
Number Rece:ipt Dosing
84C00270 26 28
84C0027¢8 25 29
84C00285 26 27
84C00289 26 27
8§4C00292 26 27
84C00309 27 28
84C00310 25 27
84C00311 26 28
84C00315% 25 26
84C00319 26 27
84C00323 v 20
84C0C326 2¢ 285
84C00332 29 31
84C003235 25 26
84C00338 24 28
Mean 25.1 27.7
Standard

Error .3 0.3

E3 . R . -
Dosing to termination.

tWeight 1s given

A R R L L N
‘cn.n.

'y Ou bl

In arams.

iR P P A AT T A
v nL R

™
LN

SRS

1121 mg/kg
Terminacion Weiuho*
Day 7 Day 14 Change
Dead
39 30 2l
27 29 <2
37 28 +1
Dead
Dead
Dead
Dead
Dead
28 20 +1
Divad
Dead
32 2 41
26 27 +1
Dead
33.2 29.0
2.2 0.7
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Appendix F (cont.):

FEMALES:

Py aowe: oot %)

INDIVIDUAL BODY WEIGHTS

1410 nma/kg

Animal Terminaricn Weight*
Number Receipt Dosing Day 7 Day 14 Chera
84C00272 30t 30 Dead
84700277 27 28 Dead
54200286 25 29 DA
50050283 24 23 27 30 -
B o294 25 26 Yo 26 g

T ) i o
34050308 26 29 2 30 +1
84C00314 27 26 Cead
RACON3737 25 27 28 29 +Z
8430339 29 31 Lead
Mean 27.2 28.5 28.0 28.8
Standard
Error 0.6 0.5 0.7 0.9
*Dosing to termination. S -
TWelght s aiven in arams.
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Appendix F (cont.): INDIVIDUAL BODY WEIGHTS

Animal
Number

84C00271

84C00274

84C00321

34CQ20340

84CG0343

84C00344

Standard

sing =

FEMAIES: 1780 ma/kg
Terminatl n Weiot ot
Recelp- Desieg iay 7 ay 14 Charae

301 RS Dend
30 o ead

24 4 Cead

N
$2]
(o)
(]
Nt
O
[RS]
[e¢]
|
"y

c termirar 1on.

welant 1s given [0 ran

5.
“Transferred from a Non-GLP Stucy, initial quarantine wel ins

not recorded (NR).
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Appendix G: PATHOLOGY REPORT ,.f'l"

Rrownr et a/-50

ACUTE ORAL TOXICITY TEST 1IN MICE OF GUANIDINE MITRATE

GLP Study 84002

liclory: This study was designed to2 determine the

acute oral
toxicity of gquanidine nitrate in male and female mice 1CR
mice, average wa2icht 30 grams, were divided into six (6)
groups with varying numbers per group (e table) . After

‘mation and randcemization, these ani
~ral gavage as follows:

3ls were dosed by

Group i - 0.7 co vehicle (mernyloeliulase/Tween® 00
Group 2 - 708.0 ma/kg qguanidine nitrare
Group 3 - 891.0 mg/kg guanidine nitrate
Group 4 - 1121.0 mg/kqg quanidine nitrate
Group 5 - 141C.0 mg/ka guanidine nitrate
Greoeuw & - 17°80.0 mg/kg guanidine nitrate

Tweny-six (2¢€) males and thirty-cne (31 femalos died within
the first 24 hours atter dosing. The remaining mice surviverd
unitil compietion of the l4-day post-treatment period. These
anirals were killed by intraperitconeal expasure to
pentokarbital. All animals were necropsied

X

o2
22T

"

e

Crioaw Ne. v 2psy Finaings:

Aales:  Twenty-six of fhe 50 males cxposed to uanidine
nitrate died within the firsr 24 hours atter dosina.  The
lungs of ten of these males were congested. A sindgle maie in
Group € (1780.0 mg/kg) alsc had wiltiple petechiae in the

2 N\
glandular mucosa ot the stomach. The remaining mice had no GQ?
gross lesions at necropsy. D

bl

Foemales: Thirty-one of the 56 frmales exposed to ~.‘-;\
guanidine nitrate died within the first 24 hours after s
dosing.  The lungs of nineteen of thegs females were ,.,.

rd

>
o o2

congested. The remaining mice had no gross lesions at
necropsy. One animal in Greoup 3 had a clear, red,
ncrnclotring thoracic fluid (less than 1 ¢o).

.t
7L
Y

No tiscue was saved for microscoplc evaluation.
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Appendix G (cont.):  PATHOLOGY REPORT

l::.-:
|.l..r
TABLE 1 - Males )
|?:t
.In
Group Number 1 2 3 4 s 6 "
Arimals/Group 5 L0 10 18 1¢ 20 e,
Deaths 2 N 3 5 S ) o
% Deaths 0 0 55 59 99 30 N
Survivors 5 20 7 3 1 z )
Lesions 9 0 1 3 2 4 RN
Lung -congestion 1 3 2 4
sStcmach - y
muccsal petechiae : ::v'
o
W
TABLE 7 - Females el
v
Group Number i 2 3 4 5 5 <x
Animals/Group g i0 14 15 16 7 et
Deaths 0 2 9 9 5 w,
% Deaths ¢ 2¢ 64 a0 60 71 v
urvivors 5 H 5 6 4 2
Lesions J 1 6 s 0
Luna - congestion 1 7 6 5 "y
Thoracic fluid 1 & ;
(1
“r["f
Summary: The diffusely reddened lungs were believed Lo pe -
due to vascular congastion -- these animals had been i
convulsing pricor to death. Tne female thao had thoracic j
fluid may have represented iatrogenic deposition of conpound Ny
into the thorax via esophageal punctur2. The gastric muacosal :
lesions in one male were considered to have been an "
incidental, unrelated finding. A dose zffeci was Clecr.y D,'?‘
present and the ditlerence noted betweer the nales ard ]
females possibly was due to sexuil dimorphism. ";-.
9 - -::
7z <7 ~ N
N ///é/ ,ﬂ / - A ;':_.
T //\ //; -7 ' o
s //"7/7({;\ 2 e ®
7 YYancE 0. LOLLINT, DV
g L.TC, VC '

Chief Pathologsy Servi es wroup

13 Aupust 1984
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Distribution List

Commander

US Army Biomedical Research and
Deveiopment Laboratory (27)

ATTN: SGRD-UBZ-C

Fort Detrick, Frederick, MD 21701-5010

Defense Technicai Information Center
(DTIC) (2)

ATTN: DTIC-DLA

Cameron Station

Alexandria, VA 22304-6145

US Army Medical Research and
Development Command (2)

ATTN: SGRD-RMI-S

Fort Detrick, Frederick, MD 21701-5012

Cecmmandant

Acacemy oi Reaith Sciences, US Army
ATTN: AHS-CDM

Fort Sam Houston, TX 78234

Chief

USAEHA Regional Division, West
Fitzsimmons AMC

Aurora, CO 80045

~ Chief
USAEHA Regional Division, North
Fort George G. Meade, MD 20755

Chief

USAEHA Regional Division, South
Bidg. 180

Fort McPherson, GA 30330

Commander

USA Health Services Command
ATTN: HSPA-P

Fort Sam Houston, TX 78234

Commandant

Academy of Health Sciences

United States Army

ATTN: Chief, Environmental
Quality Branch

Preventive Medicine Division
(HSHA-IPM)

Fort Sam Hcuston, TX 78234

Commander US Army Materiei
Command

ATTN: AMSCG

5001 Eisenhower Aveinue

Alexandria, VA 22333

Commander

US Army Environmental Hygiene
Agency

ATTN: Librarian, HSDH-AD 1.

Aberdeen Proving Ground, M3 21010

Dean

School of Medicine

Uniformed Services Universily of the
Health Sciences

4301 Jones Bridge Road

Bethesda, MD 20014

Commander

US Army Materiel Command
ATTN: AMCEN-A

5001 Eisenhower Avenue
Alexandria, VA 22333

HQDA
ATTN: DASG-PSP E
Fails Church, VA 22041-3258

HQDA

ATTN: DAEN-RDM

20 Massachusetts, NW
Washington, D.C. 20314
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